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WHAT IS CLAIMED IS 

1. An image reading apparatus for reading an image oj 
original^ said apparatus comprising: 

photoelectric conversion means for converting light 
from the original into an image signals- 
first correction means for correcting a/white level 
of the image signals- 
storage means for storing white reference data for 
white level correction in correspondejice with a 
reference temperature ; 

detection means for detectir^ a temperature near 
said photoelectric conversion itj/^ans; and 

second correction ij^ank /for correcting the 



reference white data on 



the 




isis of a temperature 
difference between the tepr^^kature detected by said 

SO' 

detection means and the Preference temperature, 

wherein the whiter level is corrected by said first 
correction means using the white reference data 
corrected by said ^econd correction means, 
2, The apparati/s according to claim 1, further 
comprising a light source for illuminating the original, 
3 . The apparatus according to claim 2 , wherein said 
light sourciB comprises a plurality of light sources 
having different colors. 

4. The^ apparatus according to claim 2, wherein said 
light ^source is an LED. 
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5. The apparatus according to claiitv3, further 
comprising control means for turning on said plx^ality 
of light sources in a predetermined order. 

6. The apparatus according to claim 3, wherein a 
plurality of white reference data respecbavely 
corresponding to said plurality of ligWt sources having 
the different colors are stored in s^aid storage means. 

7. The apparatus according to c3^im 1, wherein said 
photoelectric conversion means a CCD line sensor. 

8. The apparatus according t6 claim 2, wherein said 
light source, said photoeleocric conversion means, and 
said first correction mear^s are included in an image 



from said apparatus . 
^cc^rding to. claim 8, wherein said 

arises sending means for sending 
fid apparatus . 



reading device detach^ 

9 . The apparatus 
image reading devici 
the image signal to\ 

10. The apparatusf according to claim 8, wherein said 
image reading de;v'ice comprises analog to digital 
conversion mea^js for converting a signal read by said 
photoelectric/ conversion means into a digital signal. 

11. The apparatus according to claim 8, wherein said 
image reading device comprises optical means for guiding 
light emiftted from said light source to the original and 
guiding/ light reflected by the original to said 
photoelectric conversion means. 

12. / The apparatus .according to claim 8, further 



/ 



0 

/ 
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comprising a carriage on which a print head unit for/^ 
forming an image on a printing medium is detachajs^ly 
moxonted , X 

wherein said image reading device is yaetachably 
5 mounted on said carriage. / 

13. The apparatus according to clad^l2, wherein said 
image reading device comprises sending means for sending 
the image signal to said apparatus through an interface 
for said print head unit. / 
10 14 . An image reading device detachably attached to an 
image processing apparatus having storage means for 
storing white reference/ data for white level correction 
in correspondencey'V^r^x a reference temperature, 
detection means /for/detec ting a temperature near said 
15 photoelectric ^oj^^^j^i^n means, and first correction 
means for correct ir/g white reference data on the 

basis of a temperature difference between the 
temperature aetected by said detection means and the 
reference t!emperature , said device comprising: 
20 photoelectric conversion means for converting light 

from the original into an image signal; and 

s'^cond correction means for correcting a white 



oi 



level of the image signal, 

wherein the white level is corrected by said second 
25 correction means using the white reference data 
corrected by said first correction means. 
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15. The device according to claim 14, further 
comprising a light source for illuminating the ^'riginal 

16. The device according to claim 15, wherean said 
light source comprises a plurality of ligyit sources 

5 having different colors. 

17. The device according to claim 3^, wherein said 
light source is an LED. 

18. The device according to claim 14, further 
comprising control means for turning on said plurality 

10 of light sources in a predet-ermined order. 

19. The device according^to claim 14, further 
comprising analog to digital conversion means for 
converting a signal jf^^djby said photoelectric 
conversion means into a digital , signal . 

I/^ 1 

15 20. The device accorc^^g to claim 14, further 

comprising optical^j]cte^s"^or guiding light emitted from 
said light source to the original and guiding light 
reflected by the original to said photoelectric 
conversion means . 

20 21. The device according to claim 14, wherein said 
apparatus /comprises a carriage on which a print head 
unit for/ forming an image on a printing medium is 
detachably mounted, and said image reading device is 
detach^bly mounted on said carriage . 

25 22. y/rhe device according to claim 21, further 

comprising sending means for sending the image signal to 
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said apparatus through an interface for said print he^ 
unit 

23, An image reading apparatus for reading an ^^age of 
original, said apparatus comprising: 
5 photoelectric conversion means for cofiverting light 

from the original into an image signal; 

amplification means for amplifyj/ng the image 
signal ; 

detection means for detectij;ag a peak level of an 
10 image signal corresponding to pixel within an 

effective pixel range of sai^ photoelectric conversion 
means and a peak level of ^ image signal corresponding 
to a pixel outside the ^^ffective pixel range on the 
basis of an image signa/ fo:!^- a white reference obtained 
15 from said photoelec/fcrib cpfiversion means; and 

setting meansf for comp^^nq, the peak levels 
detected by said deteexion means and setting an 
amplification fac/tor of said aitplif ication means on 
the basis of the coir^arison result, 
20 24. The apparatus according to claim 23, further 

comprising a/ light source for illuminating the original. 
25, The apfparatus according to claim 24, wherein said 
light source comprises a plurality of light sources 
having different colors. 
25 26. T^e apparatus according to claim 24, wherein said 
light/ source is an LED. 



/ 
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27. The apparatus according to claim 25, further 
comprising control means for turning on said pljjrality 
of light sources in a predetermined order, 

28. The apparatus according to claim 25y^wherein said 
5 detection means detects the peak level/for each color of 

said plurality of light sources. 

29. The apparatus according to cXaim 23, wherein said 
photoelectric conversion means jLs a CCD line sensor. 

30. The apparatus according /co claim 23, wherein said 
10 light source, said photoel^tric conversion means, and 

said first correction mea^s are included in an image 
reading device detachabXe from said apparatus . 

31. The apparatus ac<cording to claim 30, wherein said 
image reading dey-ic^^comprises sending means for sending 
the image signa(l t)6 J^aid apparatus 

32. The appa:^atjis acbqrding to claim 30, wherein said 
image reading \^vi,€ie comprises analog to digital 
conversion mea{ns for converting a signal read by said 
photoelectric conversion means into a digital signal, 

33. The apparatus according to claim 30, wherein said 
image reading device comprises optical means for guiding 
light emitted from said light source to the original and 
guiding light reflected by the original to said 
photoelectric conversion means. 

25 34./ The apparatus according to claim 30, further 

cdmprising a carriage on which a print head unit for 



15 
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forming an image on a printing medium- is detachable 
mounted, 

wherein said image reading device is det^chabl^ 
mounted on said carriage, 

35. The apparatus according to claim 34/ wherein said 
image reading device comprises sending /means for sending 
the image signal to said apparatus though an interface 
for said print head vinit. 

36. An image reading method for /reading an image of 
original, said method comprising the steps of: 

converting light from t^ original into an image 
signal using photoelectric i!:6nversion means; 

correcting a whit^^ly^e)/ of the image signals- 
detecting a tempqfr^tv 
conversion means; and 

correcting whit^ reference data for white level 
correction stored iji correspondence with a reference 
temperature, on tlie basis of a temperature difference 
between a detect^ed temperature and the reference 
temperature , 

wherein t^he step of correcting the white level is 



nea^ said photoelectric 



/ 



performed using the corrected white reference data. 
37. A computer program product comprising a computer 
readable medium having computer code, for reading an 
image of/ original by using an image reading device 
having/photoelectric conversion means for converting 
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light from the original into an image signal and. 
correction means for correcting a white level /of the 
image signal, said product comprising; 

detecting process procedure codes fp4r detecting a 
temperature near said photoelectric conversion means; 

correcting process procedure codes for correcting 
white reference data for white lev^ correction stored 
in correspondence with a referenofe temperature, on the 
basis of a temperature difference between the detected 
temperature and the reference/ temperature; and 

controlling process procedure codes for controlling 



correction process of s^i^^ correcting means so as to use 
the corrected white /ef^e'nce data. 

38. An image reading //(jet^od for reading an image of 
original by using /an Amage__E^ading device having 
photoelectric convte^rsion means for converting light from 
the original into /an image signal and amplification 
means for amplifying the image signal, said method 
comprising the/steps of: 

detecting a peak level of an image signal 
corresponding to a pixel within an effective pixel range 
of said photoelectric conversion means and a peak level 
of an im^ge signal corresponding to a pixel outside the 
effective pixel range on the basis of an image signal 
for a/ white reference; obtained from said image reading 
device; 
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comparing the detected peak leve-ls; and 
setting an amplification factor of saic 

amplification means on the basis of the cojr^^arison 

result . 

5 39. A computer program product compris4.ng a computer 
readable medium having computer code, /for reading an 
image of original by using an image /reading device 
having photoelectric conversion means for converting 
light from the original into an /mage signal and 
10 correction means for correctifig^a white level of the 
image signal, said produc^ cgrngpising: 

detecting process g6ro96<^6rfe codes for detecting a 
peak level of an image s^i,^i^l corresponding to a pixel 
within an effective pix9l range of said photoelectric 
15 conversion means and a/peak level of an image signal 
corresponding to a pixel outside the effective pixel 
range on the basis bt an dLmage signal for a white 
reference obtainea from said image reading devices- 
comparing ^nrocess procedure codes for comparing the 
20 detected peak levels; and 

setting /process procedure codes for setting ah 
amplification factor of said amplification means on the 
basis of Jthe comparison result. 

40. An image pa;pces sing apparatus having a carriage on 
25 which an image reading device for reading an image of 
original is detachably Counted, said apparatus 




m 



cohjprismg: 

obtaining means for obtaining identification 
informaoion representing an image reading device mounted 
on said carriage; 
5 storage riaeans for storing white reference data 

representing a wlf^te reference from said image reading 
device in associatron with identification information of 
the image reading device; and 

setting means for ^^eading out the white reference 
10 data from said storage me^s corresponding to the 

identification information obtained by said detection 
means and setting the readout white reference data in 
said image reading device mountea\pn said carriage . 

41. The apparatus according to cla\m 40, wherein said 
15 carriage on which a print head unit fo^ forming an image 

on a printing medium is detachabley moun^d, 

42. The appar^fe^i^l^jccording to claim 40, wherein the 
identification inf cmtiatl^eiQ^ is input by a user. 

43. 'fhe apparatus according to claim 40, wherein the 
20 identif ica'feion information is stored in said image 

reading deviceV 

44. The apparatusSaccording to claim 40, further 
comprising detection mfe^ans for detecting an ambient 
temperature near said carriage, 

25 wherein said storage meah^ further stores the 

ambient temperature in obtaining Nihe white reference 
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da\a . 

45. An image processing apparatus having a carriage 
which an image reading device for reading an image 9^ 
original is detachably mounted, said apparatus 

5 comprising: 

detection means for detecting an ambient/ 

temperature near said carriage; 

storage means for storing white reference data 

representing a white reference from sai4 image reading 

10 device in association with an ambient/temperature in 

obtaining the white reference data; /and 

obtaining means for obtaining^ white reference data 

of an image reading device mounted on said carriage; 

setting means for reading/ out white reference data 

15 similar to the white reference data obtained by said 

obtaining means from said ^torage means and setting the 

/ 

readout white referjence 'data in said image reading 
device mounted on ^feaid Carriage. 

46. The apparatu^ ac^rding to claim 45, wherein said 
20 carriage on which a 6rint head unit for forming an image 

on a printing mediiim is detachabley mounted. 

47. The apparatus according to claim 45, wherein said 
setting means determines the similar white reference 
data on the b^sis of variance of the obtained white 

25 reference da/ta. 

48. The agSparatus -according to claim 45, wherein said 
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reference data when 
stored in said 



setting means stores obtained 
the similar white reference da^t 
storage means. 

49. \\n image reading method for an image processing 
apparat\is having a carriage on which an image reading 
device foV reading an image of original is detachably 
mounted, said method comprising the steps of: 

obtaining identification information representing 
an image reading, device mounted on said carriage; 

reading out Miite reference data corresponding to 
the identification aSnformation obtained in the obtaining 
step from storage mearri^ which stores white reference 
data representing a whit^ reference from said image 
reading device in associatiWi with the identification 
information of the image readxng device; and 

setting the readout white reference data in said 
image reading device mounted on saixi carriage. 

50 . An image reading method for an image precepting 
apparatus having a carriage on which an image reading 
device for reading an image of original J^s detachably 
mounted, said method comprising the ^eps of: 

detecting an ambient tempera^t^are near said 
carriage; 

obtaining white ref er^eftqex^ata of an image reading 
device mounted on said xfarriage; 

reading out white reference data similar to the 



\ y 
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similar white reference data information obtained in the 
obtaining step from storage me^s ^smich stores white 
reference data representing wjiate reference from said 
image reading device in asspgi^^tion with an ambient 
temperature in obtaining the white reference data; and 

setting the readout/white reference data in said 
image reading device npunted on said carriage. 
51 . computer program product comprising a computer 
readabl^e medium having computer program code, for 
10 reading ^n image of original by using an image 

processing apparatus having a carriage on which an image 
reading devotee for reading an image of original is 
detachably mounted, said product comprising: 

obtaining p^rocess procedure codes for obtaining 
15 white reference d\ta of an image reading device moxinted 
on said carriages- 
reading process \procedure codes for reading out 
white reference data sijnilar to the similar white 
reference data informati>^n obtained in the obtaining 
20 process from storage mean^ which stores white reference 
data representing a white reference from said image 
reading device in associationXwith identification 
information of the image readirra device; and 

setting process procedure CQ>des for setting the 
25 readout white reference data in sai^d image reading 
device mounted on said carriage. 
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52 . A coir^uter program product con^rising a confute 
readable medium having computer program code, for^ 
reading an image of original by using an image 
processing apparatus having a carriage on which an image 
5 reading device for reading an image of orioinal is 
detachably mounted, said product comprising: 

detecting process procedure codes /for detecting an 
ambient temperature near said carriage; 

obtaining process procedure ccraes for obtaining 
10 white reference data of an image /reading device mounted 
on said carriage; 

reading process procedure codes for reading out 
white reference data similar to the similar white 
reference data inf ormacior/ obtained in the obtaining 
15 process from storage/ means^ which stores white reference 
^ data representing a I whi/tjB reference from said image 

reading device in association with an ambient 
temperature in obtaiining the white reference data; and 
setting process procedure codes for setting the 
20 readout white reference data in said image reading 
device mounted /on said carriage. 

53. An image^ processing apparatus having a carriage on 
which an image reading device for reading an .image of 
original detachably mounted, said apparatus 
25 comprising: 

defection meajis for detecting an ambient 



- 64 - 



i 



temperature near said carriages- 
storage means for storing white referen^re data 

representing a white reference from said image reading 

device on the basis of a plurality of mage reading 
5 conditions, in association with each >amage reading 

condition and an ambient temperatur^ in obtaining the 

white reference data; and 

setting means for reading xSut white reference data 

associated with an image read/ng condition set by a user 
10 from said storage means and /setting the readout white 

reference data in said im^e reading device mounted on 

said carriage . 

54. The apparatus a^jcgrding to claim 53, wherein said 
carriage on which pj/init head unit for forming an image 
15 on a printing m^iuiry i/s^ detachably mounted. 

55 . The apparaftus /acjC^oWirxg^^^to^ claim 53 , wherein the 
image reading <|:on^ife!xons include an image reading mode 
representing an "^tribute of image data obtained by said 
image reading device, and said setting means sets in 
20 said image reading device white reference data having a 
characteristic corresponding to the image reading mode. 
56. The apparatus according to claim 55, wherein the 
attribute /of the image data includes at least one of a 
color /monochrome, a resolution, and a bit depth. 
25 57. The apparatus according to claim 55, wherein the 
characzteristic corresponding to the data reading mode 
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includes a charge accxomulation time of a charge-couple 
device , 

58 . An image reading method for an image process<fng 
apparatus having a carriage on which an image reading 
device for reading an image of original is ddtachably 
mounted, said method comprising the steps ^f : 

detecting an ambient temperature ne^r said 
carriages- 
reading out white reference dat^ associated with an 
image reading condition set by a u^r from storage means 
which stores white reference data/representing a white 
reference from said image readinfg device on the basis of 
a plurality of image reading^pnditions, in association 
with each image reading 96nd^ti)on and an ambient 
temperature in obtainirig thfe/ white reference data; 



6ut 



reference data in said 



setting the read^ 
image reading device ^ou^t6d oir~~sSid carriage . 
59 . A computer progra^'product conprising a computer 
readable medium havina computer program code, for 
reading ein image of original by using an image 
processing apparatus having a carriage on which an image 
reading device for reading an image of original is 
detachably mounted, said product comprising: 

detecting yp^ocess procedure codes for detecting an 
ambient temperature near said carriage; 

reading/ process procedure codes for reading out 
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white reference data associated with an image reading/ 

/ 

condition set by a user from storage means which s^res 

white reference data representing a white refererw^e. from 

said image reading device on the basis of a ^itDi/ality of 

image reading conditions, in association vi^th/aapli image 

reading condition and an ambient tempera^rc 

obtaining the white reference data; 

setting process procedure codes for /setting the 

. . / 

^ readout white reference data m said imgge reading 

yj 

.'^ 10 device mounted on said carriage. 

H^y'^ y^^V 60. An image processing apparatus having a carriage on 
Py / which anv image reading device for reading an image of 

U 5 \ 

3 original rs detachably mounted, said apparatus 

ry comprising: 

15 obtainin^Vmeans for obtaining identification 

information representing an image reading device mounted 
on said carriages- 
storage means fhr storing white reference data 
representing a white reference from said image reading 
20 device in association with the identification 
information of the image reading devices- 
determination means for determining whether white 
reference data corresponding tA the identification 
infoirmation from said obtaining m^ans is stored in said 
25 storage means; 

updating means* for updating th^ white reference 
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data\stored in said storage means to new white reference 
data obtained from said image reading * device mounted on 
said carr^ge when the determination result of said 
determinationsjtieans determines that the white reference 
data correspond^g to the identification information is 
not stored in saicK^storage means; and 

setting means fh^ setting the white reference data 
corresponding to the id^tif ication information from 
said obtaining means in sajs^ image reading device 
10 mounted on said carriage. 

61. The . apparatus according to \laim 60, wherein said 
carriage on which a print head unit\for forming an image 
on a printing medivim is detachably moulded. 

62 . The'^'^^^aratus according to claim 60 , wherein the 
identification^^K^ormation is input by a user, 

63 . 'Itoe apparatus according to claim 60 , wherein the 
identif i^tion information is stored in said image 
reading devic 

64. The apparabus according to claim 60, further 
20 comprising de tec tioh. means for detecting an ambient 

temperature near said CM-riage, 

wherein said storage means further stores the. 
ambient temperature in obtaina^ the white reference 
data . 

25 65. An image processing apparatus lining a carriage on 
which an image reading device for readii^ an image of 
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origina\ is detachably mounted, said apparatus 
comprise 

storage means for storing white reference data- 
representing^ a white reference from said image reading 
5 device ; and 

obtaining Weans for obtaining white reference data 
of an image reading device mounted on said carriage; 

determination means for determining whether white 
reference data similar to the white reference data from 
10 said obtaining mean4 is stored in said storage means; 

updating means 5pr updating the white reference 
data stored in said storage means to new white reference 
data obtained from saidXimage reading device mounted on 
said carriage when the determination result of said 
15 determination means determines that the similar white 

reference data is not storod in said storage means; and 

setting means for readmig out the white reference 
data similar to the white reference data from said 
obtaining mean and setting the\readout white reference 
20 data in said image reading devid^e mounted on said 
carriage . 

66. The apparatus according to clkim 65, wherein said 
carriage on which a print head unit ^or forming an image 
on a printing medium is detachably mo\mted. 
25 67. The apparatus according to claim ^5, wherein said 
determination means determines the similar white 
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reference data on the basis of variance of the obtained 
white reference data, 

68. The apparatus according to claim 65, further 
comprising oetection means for detecting an ambient 

5 temperature nfear said carriage, 

wherein said storage means further stores the 
ambient temperature in obtaining the white reference 
data . \ 

69 . An image reading method for an image processing 
10 apparatus having a ^carriage on which an image reading 

device for reading ah image of original is detachably 
mounted, said method comprising the steps of: 

obtaining identification information representing 
an image reading device\ mounted on said carriage; 

15 determining whetherX white reference data 

corresponding to the obtained identification information 
in storage means which stores white reference data 
representing a white refererice from said image reading 
device in association with tn^ identification 

20 information of the image reading device; 

updating the white reference data stored in said 
storage means to new white reference data obtained from 
said image reading device mounted\ on said carriage when 
the determination result represents that the white 

25 reference data corresponding to the\ identification 

information is not istored in said storage means; and 



- 70 - 



10 



15 



20 



seVlng tha white reference data corresponding to 
the obtaVed identification infor^tion' in said i^ge 
reading dVlce mounted on said carriage. 
,0 ^ i-V- --^^"^ ""^ ^ '^^^ processing . 

apparatus hLng a carriage on which an i»age reading 
aevice for riding an i-ge of original is detachably 
counted, saidVethod cox^rising the steps of. 

obtainingXidentification information representing 
an invage reading device counted on said carriage. 

\ T.-*-^ f:^-rpnce data similar to 

determiningWether white reference 

• ^ y.^X reference data in storage means which 
the obtained whit* rereren^ 

.tores white referWce data representing a white 
reference from saidXimage reading device; 

updating the w^iite reference data stored in sard 
storage means to newVhite reference data obtained from 
.aid image reading devVce mounted on said carriage when 

• ^^on resulV represents that the similar 
the determination resuii^ i-ct' 

is Vot stored in said storage 
white reference data is i^oc ^ 

means ; and . . , ^ ^v,^ 

reading out the „hite\ ref erence data similar to the 

Obtained white reference daVa from said storage means 
e^d setting the readout whit\ ref erence data in s,rd 
i„age reading device mounted \n said carriage. 

. computer program product comprising a computer 
readable medium having computerXprogram code, for 
..ading an image of original by \sing an image 
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procesBing apparatus having a carriage on which an image 
reading Vievice for reading an image of original is 
detachable mounted, said product comprising: 

obtaining process procedure codes for obtaining 
identification information representing an image reading 
device mounted on said carriage; 

determin:^g process procedure codes for determining 
whether white reference data corresponding to the 
obtained identification information in storage means 
which stores white reference data representing a white 
reference from saiA image reading device in association 
with the identif icatVon information of the image reading 
device ; \ 

updating process procedure codes for updating the 
white reference data stored in said storage means to new 
white reference data obtained from said image reading 
device mounted on said carriage when the determination 
result represents that the White reference data 
corresponding to the identimcation information is not 
stored in said storage means A and 

setting process procedureX codes for setting the 
white reference data corresponding to the obtained 
identification information in sajki image reading device 
mounted on said carriage . \ 

72 . A computer program product coimrising a computer 
readable medium having computer prognam code, for 
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reading an image of original by using. an image 

proces^ng apparatus having a carriage on which an image 

reading device for reading an image of original is 

detachablyy mounted, said product comprising: 
5 obtairra_ng process procedure codes for obtaining 

identification information representing an image reading 

device mounted on said carriage; 

determining process procedure codes for determining 

whether white reference data similar to the obtained 
10 white reference data in storage means which stores white 

reference data representing a white reference from said 

image reading deviceV 

updating processX procedure codes for updating the 

white reference data scored in said storage means to new 
15 white reference data oboained from said image reading 

device mounted on said c^riage when the determination 

result represents that the\similar white reference data 

is not stored in said storage means; and 

setting process procedure codes for reading out the 
20 white reference data similar do the obtained white 

reference data from said storag^ means and setting the 

readout white reference data in said image reading 

device mounted on said carriage , \ 
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